Rationale There is a substantial body of literature documenting the deleterious effects of both alcohol consumption and age on driving performance. There is, however, limited work examining the interaction of age and acute alcohol consumption. Objectives The current study was conducted to determine if moderate alcohol doses differentially affect the driving performance of older and younger adults. Methods Healthy older (55-70) and younger (25-35) adults were tested during a baseline session and again following consumption of one of three beverages [0.0 % (placebo), 0.04 % or 0.065 % target breath alcohol concentration]. Measures of driving precision and average speed were recorded. Results Older adults performed more poorly on precision driving measures and drove more slowly than younger adults at baseline. After controlling for baseline performance, interactions between alcohol and age were observed following beverage consumption on two measures of driving precision with older adults exhibiting greater impairment as a result of alcohol consumption. Conclusions These data provide evidence that older adults may be more susceptible to the effects of alcohol on certain measures of driving performance. An investigation of mechanisms accounting for alcohol's effects on driving in older and younger adults is required. Further evaluation using more complex driving environments is needed to assess the realworld implication of this interaction.
Introduction
Driving while under the influence of alcohol accounts for a number of negative consequences for both individuals and society at large. It is estimated that 37 % of all fatal motor vehicle crashes in the USA are the result of intoxicated driving, accounting for over 12,000 deaths annually (NHTSA 2012) . Zaloshnja and Miller (2009) determined that the total cost of all alcohol-related motor vehicle crashes in the USA amounted to over $66 billion.
Previous case-control studies have concluded that the risk of causing a traffic collision increases exponentially beginning at the 0.08 % blood alcohol concentration (BAC) level (Blomberg et al. 2005; Borkenstein et al. 1974 ). However, a closer look at these data reveals that even BACs below 0.08 % are associated with significant risks to drivers. For example, 15 % of all alcohol-related fatal motor vehicle crashes are caused by drivers with BACs below the 0.08 % level (NHTSA 2012) and BACs as low as 0.04 % result in significant increases in the risk of causing a crash (Blomberg et al. 2005; Borkenstein et al. 1974) . In addition to crash risk, recent evidence suggests that the severity (e.g., fatal injury vs. incapacitating injury) of motor vehicle crashes is significantly increased in individuals with BACs below the 0.08 % legal limit compared to sober drivers (Phillips and Brewer 2011) .
In laboratory settings, driving simulators are a safe and useful tool for characterizing the complex set of cognitive and behavioral deficits contributing to the dangers of drinking and driving. Although gross measures, such as crash events, can be used for such investigations, refined measures of precision of driving maneuvers can detect the more subtle effects of experimental manipulations. Importantly, these measures of driving precision have been shown to predict real-world driving behaviors (Lew et al. 2005; Shechtman et al. 2009 ). Within the alcohol literature, doses producing BACs above 0.08 % on precision driving measures have been shown to be modulated by environmental factors, such as level of distraction (Allen et al. 2009 ) and response conflict , and by driver-specific factors such as impulsivity (Weafer et al. 2008) . Research evaluating the effects of low to moderate doses of alcohol on driving performance is less common. Previous studies have documented reduced vehicle control at BACs of 0.05 % using similar precision driving measures to those evaluated in the higherdose studies (Mets et al. 2011) . Impairments in more complex driving scenarios, such as increased response times to hazards, have also been observed at this same BAC level (West et al. 1993) .
In addition to alcohol consumption, the effects of aging on driving performance have been studied using simulators. Drivers over 65 years of age exhibited deficits in precision driving (Bunce et al. 2012; Reimer et al. 2009 ) and visualspatial attention (Lavalliere et al. 2011) . In a previous study by Harrison and Fillmore (2005) , poorer baseline driving performance was found to predict an increase in the susceptibility to the impairing effects of alcohol. Therefore, the presence of these age-related driving impairments may put older adults at an increased risk for alcohol-related deficits compared to younger adults. In addition, differential age effects of moderate alcohol doses have been observed on more traditional neurocognitive assessments of psychomotor (Gilbertson et al. 2009; Tupler et al. 1995) and visual-spatial (Sklar et al. 2012) abilities. Because the mean age of the older subjects in these studies was between 55 and 60, these studies also suggest that alcohol might exacerbate subtle age-related changes in adults traditionally considered to be too young to be included in studies of cognitive aging.
To date, the majority of studies exploring potential age differences in sensitivity to alcohol's effects on driving performance have focused on risk-taking behaviors in young drivers (Leung and Starmer 2005; Peck et al. 2008) . These studies typically compare groups of young drivers at or below the legal drinking age (i.e., 21) to adults only modestly older (e.g., 25-35) and therefore provide little insight into the effects of alcohol across the adult lifespan. To our knowledge, Quillian et al. (1999) have conducted the only study exploring the effects of alcohol consumption on driving performance employing a broad age sample (i.e., 30-77 years old). A significant interaction between age group [middle aged (30-50) vs. older (60-77)] and alcohol was observed for one of the 13 dependent driving measures (i.e., inappropriate braking). However, a relatively small sample size (n =28) and the administration of a common alcohol dose across all subjects regardless of factors known to alter pharmacokinetics (e.g., age and sex) may have resulted in significant variability within groups and reduced the opportunity to observe other significant interactions.
The present study employed a driving simulator to compare the performance of younger (25-35) and older (55-70) adults on four basic components of driving ability before and after the consumption of moderate doses of alcohol. We expected to observe baseline impairments in older relative to younger adults on measures of precision driving as well as alcoholinduced deficits based on previous experiments using simulated driving tasks. Of greater interest, however, was the potential interaction between the effects of age and alcohol consumption on driving performance. We expected the differential age effect of alcohol observed in previous behavioral studies to extend to simulated driving performance. In addition, we wanted to explore the presence of a dose threshold on these effects by administering low (target peak BrAC of 0.04 %, i.e., 40 mg/dl), moderate (target peak BrAC of 0.065 %, i.e., 65 mg/dl), and placebo doses.
Methods

Participants
Community-dwelling social drinkers (67 younger and 36 older adults) completed the study. From this larger group of younger adults, 36 were randomly selected within each dose assignment (12 placebo, 13 low, and 11 moderate dose subjects). This resulted in an equal numbers of older and younger adults included in our analysis (n =72; 36 younger and 36 older).
All participants completed two separate screening sessions. During the first, they provided demographic information, alcohol use histories [i.e., quantity frequency index (QFI), the average daily absolute ethanol consumption over the past 6 months in ounces (Cahalan et al., 1969) ; the maximum QFI (Max-QFI) for a single day in the past 6 months; and maximum length of sobriety in past 6 months], a brief physical health history, and a list of current medications via self-report questionnaires. Participants also completed questionnaires to assess driving experience (lifetime and current), levels of state anxiety [Spielberger state anxiety inventory (STAI); Spielberger 1983 ] as well as age-appropriate measures of depressive symptomatology [Beck depression inventory-II (BDI-II); Beck et al. 1996] and geriatric depression scale (Yesavage et al. 1982) . During the second screening session, a computerized clinical research interview based on DSM-IV criteria [computerized diagnostic interview schedule (cDIS); Robins et al. 1995] was administered to provide probabilistic Axis I psychiatric diagnoses. Although a formal clinical evaluation was not performed, the participants' mental status was examined using the mini-mental state exam (MMSE; Folstein et al. 1975) and Hopkins verbal learning test (HVLT; Benedict et al. 1998) to confirm the absence of dementia (MMSE≥26 and HVLT total immediate recall >15).
Participants were excluded if: (1) they were not moderate drinkers (USDA/USDHHS 2010); (2) they met criteria for a current axis I disorder; (3) they suffered from a medical condition or were taking a medication which contraindicated the use of alcohol; (4) they were smokers; (5) they had a positive drug (tetrahydrocannabinol, cocaine, benzodiazepines, morphine, and methamphetamine) or pregnancy urine screen on the morning of testing; or (6) they did not have an active driver's license. Smokers were not included in the study to eliminate the effects of nicotine withdrawal as a potential confound and in response to a growing literature on the effects of chronic smoking on neurocognitive function (Durazzo et al. 2007 ). The University of Florida Medical Institutional Review Board approved all procedures used. Participants provided consent prior to both screening and lab testing sessions and were compensated for their time at a rate of $15/h.
Simulated driving task
The driving task was conducted in a sound attenuated booth using STISIM Drive simulator technology (Systems Technology, Hawthorne, CA). The apparatus consists of three elevated monitors intended to provide the participant with frontal and peripheral perspectives. A speedometer as well as rear-and side-view mirrors were displayed on the monitors. Participants controlled the virtual vehicle using a steering wheel console and accelerator and brake pedals. Vehicle sounds (e.g., engine noises) were presented over a speaker system. Driving data were collected using a 16,000-foot-long (~3-mile-long) stretch of road in a rural setting intended to produce stable measures of driving precision. Oncoming traffic was presented periodically throughout the drive on the two-lane road (each 12-foot-wide), but participants did not encounter other vehicles in their own lane. The driver did not encounter any intersections or other events that would demand an alteration in driving behavior. Participants were instructed to stay in the center of their lane, maintain their speed at the posted speed limit (55 mph), and follow the normal rules for safe driving (e.g., keeping both hands on the steering wheel). The scenario took approximately 3 min to complete, depending on the speed of the driver.
For the purposes of this investigation, we considered four measures commonly used in similar investigations (e.g., Fillmore et al. 2008; Howard et al. 2007; Mets et al. 2011) . These measures were derived by the driving simulator software in an automated fashion. The first, steering rate (SR) depicts how rapidly the driver attempts to adjust their lane position. It is measured in the radians of change in the steering wheel position per second. Alcohol has been shown to be associated with quicker, more abrupt corrections resulting in higher steering rates . Deviation in lane position (LPSD) is the second indicator of driving precision. It provides an indication of a driver's ability to maintain a consistent position within their lane and is sensitive to both acute alcohol (Mets et al. 2011 ) and aging (Bunce et al. 2012) effects. The LPSD is calculated as the standard deviation in a driver's average within-lane position throughout the drive. The third measure of driving precision was the standard deviation in average speed (SD-Speed). Alcohol consumption has previously been shown to impair the ability to maintain a constant speed in simulated driving tasks resulting in increased SD-Speed (Howard et al. 2007 ). In addition to these measures of precision driving, the average speed of the drivers over the course of the drive was recorded.
TMT (parts A and B)
The trail-making test (TMT) forms A and B are subsets of the Halstead Reitan neuropsychological test battery (Reitan and Wolfson 1986; Strauss et al. 2006) . TMT part A is a psychomotor task requiring participants to draw a line connecting 25 numbers arranged on a page in ascending order. In addition to psychomotor performance, TMT part B assesses set-shifting abilities by requiring participants to draw a line connecting 25 numbers and letters in an alternating fashion (e.g., 1-A-2-B-3-C). The dependent variable of interest for both TMT parts A and B is time to completion. Errors were committed too infrequently in the current sample to allow for a proper analysis. The primary purpose for the inclusion of the TMT in the present study was to explore possible relationships between psychomotor performance and our precision driving measures. This comparison was of interest for two primary reasons. First, our previous work in an independent sample of older and younger adults showed a differential age effect of alcohol on the TMT (i.e., better performance among younger adults and worse performance among older adults; Gilbertson et al. 2009 ). Second, poorer performance on the TMT has previously been associated with driving impairment in older adults (Shanmugaratnam et al. 2010 ).
Alcohol administration
Participants within each age group were randomly assigned to one of three dose conditions: placebo, low, and moderate. Participants received an alcohol dose intended to produce a peak breath alcohol concentration (BrAC) of either 0.04 % or 0.065 % for the low and moderate groups, respectively. This dose was calculated for each participant individually using a modified version of the Widmark equation (Watson et al. 1981) . Alcohol doses were diluted with 355 ml of diet, sugarfree, noncaffeinated lemon-lime soda. Placebo beverages consisted of the same volume of soda misted with a negligible amount of alcohol to control for alcohol expectancy effects. BrACs of 0.00 % were recorded for each participant in the placebo group throughout the testing session. Participants had 5 min to consume both beverages.
A booster beverage was also administered 25 min after the original beverage. For participants in the placebo group, this drink consisted of half of the volume of their original beverage. For participants in the active dose conditions, the booster depended on their BrAC at the 25 min timepoint. If BrACs were below 50 % of target (i.e., 0.02 % or 0.0325 % for 0.04 % and 0.065 %, respectively), booster beverages contained half of the original alcohol dose. A placebo booster was served if BrACs were above 50 % of target. This approach resulted in the administration of five total active dose boosters (two younger adults in the low-dose group, two older adults in the low-dose group, and one older adult in the moderate-dose group). Active booster dose administration produced a shift in the BrAC curves of these individuals leading to task performance during the ascending rather than descending limb. Participants receiving active boosters did not differ significantly from their age and dosematched nonbooster counterparts on any of the driving measures of interest (p values>0.05 ). This analysis, however, should not be considered evidence for a lack of BrAC limb effect on driving as it is not adequately powered for this purpose.
Procedure
Participants performed a simulator practice scenario followed by a baseline driving session at the end of the second screening session. The practice scenario consisted of a brief (6,000 feet) drive with intersections requiring right and left turns intended to familiarize the participants with the controls of the simulator. After demonstrating proficiency on the practice scenario (e.g., appropriate stops, no crashes, etc.), participants performed the driving task described above. Participants unable to complete the baseline driving task due to symptoms of simulator sickness were discontinued from the study. Simulator sickness resulted in the exclusion of 22 older and 3 younger adults. Our final sample (36 younger and 36 older adults) did not include data from any participant who could not complete the driving task due to simulator sickness.
On a separate day, participants returned to the laboratory for a testing session that began at 9:30 AM. They were instructed to fast for a minimum of 4 h prior to the session and were given a small snack (~220 kcal) after providing consent for the laboratory procedures. Research assistants performed a urine drug screen for all participants and pregnancy test for female participants of child-bearing age prior to beverage administration. Participants performed the simulated driving task 60 min postconsumption. This timepoint was chosen in order to reflect a real-world episode of moderate drinking in which the operation of a motor vehicle would occur during the descending limb of the alcohol curve. Breath samples were taken 10, 25, 60, 75, and 85 min postconsumption (Intoxilyzer, Model 400; CMI, Owensboro, KY). Participants were asked to rate their level of intoxication using a ten-point Likert scale prior to the driving task and to indicate whether or not they believed they received alcohol following the completion of the task to assess placebo effectiveness.
Data analysis strategy
Main effects of age, dose, and their interaction were tested using a general linear model (GLM) approach for all demographic and alcohol use variables of interest. Data collected for each dependent measure during the baseline driving session were analyzed using GLMs which included age group, dose condition, and an interaction term as independent factors. These analyses allowed us to detect main effects of age on driving performance prior to alcohol consumption as well as any pretest differences among the randomly assigned dose groups. Effects of dose and interactions between dose condition and age group were tested using the data collected during the testing session (i.e., following beverage consumption) with separate GLMs which included baseline driving performance as covariates. p values≤0.05 were considered significant for all effects of age, dose, and their interaction. As justified by our a priori hypothesis of a differential age effect of alcohol, planned comparisons between dose conditions within the age groups (e.g., older adults receiving placebo vs. the moderate dose) and between age groups within each dose condition (e.g., younger vs. older adults in the moderate-dose condition) were conducted when a significant interaction was observed. Individual group differences and their effect sizes (Cohen's d) are reported for all simple main effects. Pearson correlations were also conducted across age group and dose assignment to determine associations between scores on psychomotor tasks and driving performance during the testing session. SAS Version 9.3 (SAS Institute, Cary, NC) was used for all statistical operations. 1.4) than younger adults. None of the demographic, alcohol use, or driving history variables correlated with any driving measures within the two age groups (p values>0.05). These differences were therefore not subjected to additional analyses.
Results
Demographics
No differences were observed among the three dose conditions on any of the demographic, alcohol use, or driving history variables. All participants maintained an active driver's license for at least 3 years prior to participation.
Breath alcohol concentration
As expected, there was a significant main effect of dose on BrACs over the course of the testing session (F 1,41 =197, p < 0.001; Fig. 1 ). There was no main effect of age (F 1,41 =0.6, p = 0.45) or interaction between age and dose groups (F 1,41 =0.1, p =0.71) on the BrAC curves.
Placebo effect and subjective intoxication
Although the placebo was effective in a greater portion of older adults (58 %) compared to younger adults (33 %), this difference did not reach statistical significance when subjected to a Chi-square test (χ 2 =1.51, p =0.22). As expected, a significant main effect of dose group was observed on ratings of intoxication prior to driving (F 2,62 = 45.3, p <0.0001) with individuals in the low-dose (t 23 =3.03, p =0.004) and moderate-dose (t 21 =4.74, p <0.0001) groups indicating higher levels of intoxication than those receiving a placebo beverage. No main effect of age (F 1,62 =6.2, p =0.21) or interaction between age group and dose (F 2,62 =0.16, p = 0.85) was observed.
Steering rate
Baseline session
There was a significant main effect of age on steering rate (SR; F 1,66 =11.9, p =0.001) during the baseline driving session (Table 1) . Older adults (2.6±0.8 rad/s) adjusted their lane position using more rapid displacements in steering wheel position (Yesavage et al. 1982) b Beck depression inventory-II (Beck et al. 1996) c Spielberger state anxiety inventory (Spielberger 1983) d Quantity-frequency index (average daily consumption of ethanol in ounces; 1 drink=~0. 6; Cahalan et al. 1969) e Maximum QFI recorded during a single day in the past 6 months 
Testing session
Controlling for baseline performance, there was no interaction between dose condition and age (F 3,65 =0.89, p >0.4) or main effect of dose (F 2,65 =0.61, p >0.5) on LPSD during the test session (Fig. 2) .
Standard deviation of speed
Baseline session
A significant main effect of age group was observed on participants' standard deviation of speed (SD-Speed) over the course of the baseline drive (F 1,66 =4.87, p =0.03; Table 1 ) with older adults (9.8±1.4 mph) exhibiting more deviation than younger adults (9.1±1.1 mph; t 70 =2.21, p =0.03, d =0.53). Confirming a lack of preconsumption dose group differences, no main effect of dose (F 2,66 =0.54, p =0.6) or interaction between dose and age group (F 2,66 =0.64, p =0.5) was observed at baseline.
Testing session
There was a significant interaction between age group and dose condition during the testing session after controlling for baseline performance (F 3,65 =3.65, p =0.02). Older adults receiving the moderate alcohol dose exhibited more deviation in speed compared to those receiving the placebo beverage (t 21 =2.09, p =0.04, d =0.91) as well as the group of younger adults in the moderatedose condition (t 20 =2.81, p =0.007, d =1.26). In contrast, no differences were observed between the three dose conditions among younger adults (Fig. 2) . No significant main effect of dose condition was observed (F 2,65 =0.78, p =0.78).
Average speed
Baseline session
There was a main effect of age on the speed of drivers at baseline (F 1,66 =5.27, p =0.02; Table 1 ). Older adults (50.0±
4.3 mph) drove more slowly than younger adults (52.1± 2.9 mph; t 70 =2.30, p =0.02, d =0.55). There were no significant effects of dose condition (F 2,66 =0.09, p =0.9) or interaction between dose and age (F 2,66 =0.29, p =0.7) during the baseline session, ensuring the absence of any preconsumption dose group differences.
Testing session
A significant interaction between dose and age groups was not observed (F 3,65 =2.16, p =0.1) during the testing session after controlling for baseline performance (Fig. 2) . There was, however, a significant main effect of dose (F 2,65 =3.72, p = 0.03). Individuals in the low-dose (t 23 =2.39, p =0.02, d = 1.00) and moderate-dose (t 21 =2.33, p =0.02, d =1.02) groups drove significantly faster compared to the placebo group.
Psychomotor performance (TMT parts A and B)
A significant main effect of age group on both parts A (F 1,66 = 11.9, p =0.001) and B (F 1,66 =17.9, p <0.001) was observed. 
Discussion
The purpose of the present study was to examine the impact of age, moderate alcohol consumption, and their interaction on driving performance. Older (55-70) and younger (25-35) social drinkers completed a simulated driving task prior to consuming alcohol as well as the same driving task and a psychomotor task following beverage administration. In general, older adults performed more poorly on measures of driving precision and drove more slowly than younger adults prior to the consumption of alcohol. Older adults also exhibited greater impairment as a result of alcohol consumption on two precision driving measures. Significant interactions between age and dose were observed for both SR and SD-Speed after adjusting for baseline performance. The moderate dose altered the performance of older adults resulting in increased SR and SD-Speed compared to the placebo condition. In contrast, the effects of alcohol on younger adults were negligible. In addition to dose differences within age group, the interactions between age and alcohol were also driven by the significant impairments among older compared to younger adults in the moderatedose condition for both measures. This difference in performance was observed despite lack of differences between the two age groups in the placebo and low-dose conditions. These interactions suggest a greater sensitivity to alcohol among older drinkers, a finding unlikely to be the result of differences in the subjective effects of the beverages (i.e., no age effect or interaction between age and dose groups on perceived level of intoxication at time of driving task; see "Results"). Similar interactions between alcohol dose and age have previously been reported using neuropsychological tests of psychomotor function (Gilbertson et al. 2009; Tupler et al. 1995) . As expected, performance on psychomotor tasks administered in the present study (TMT parts A and B) correlated with our precision driving measures which rely heavily on motor stability and perceptual motor integration. These associations raise the possibility that alcohol's differential age effects on SR and SD-Speed might be partially accounted for by its effects on psychomotor function.
Impairments in divided attention represent another possible explanation for the differential effects of alcohol on the SDSpeed measure. The ability to maintain a constant speed requires a driver to periodically check their current speed by diverting their attention from the road to their dashboard speedometer. Divided attention tasks have been shown to impair driving performance in both older adults (Chaparro et al. 2005 ) and intoxicated individuals (Harrison and Fillmore 2011) despite there being no effect of divided attention on driving in control groups. Unfortunately, divided attention was not explicitly tested in the present study. A systematic investigation of neurocognitive functions and driving performance is needed to provide for a more complete understanding of the mechanisms underlying these interactions.
Main effects of dose were also observed during the testing session for average speed after controlling for baseline performance. Overall, alcohol consumption resulted in higher average speeds for both active dose conditions compared to placebo. The effect of alcohol on drivers' speed might be related to its tendency to increase risk-taking behaviors previously observed during simulated driving tasks, even at low-to moderate-dose levels (Burian et al. 2002) . However, this interpretation is weakened by the fact that the average speed for all groups in the present study was below the posted speed limit (55 mph) during both sessions.
The absence of an alcohol main effect on our precision driving measures was likely due to the simplicity of the task which placed few demands on the driver, the relatively lowdose levels used (BrACs=0.026 % and 0.05 % for low and moderate groups, respectively, at the start of the driving task), and the examination of driving performance during the descending limb of the BrAC curve (with the exception of the five subjects who received a booster). A variety of measures examining motor control (Beirness and Vogel-Sprott 1984) , cognitive performance (Schweizer et al. 2005) , and subjective intoxication (Schweizer et al. 2004 ) have been shown to exhibit acute tolerance (i.e., a greater sensitivity to alcohol on the ascending as opposed to the descending limb). However, a recent report which found measures of driving performance to be less susceptible to acute tolerance (Weafer and Fillmore 2012) reduces the likelihood of this explanation. In the case of SR and SD-Speed, the presence of an interaction between age group and dose also makes the absence of alcohol main effects more difficult to interpret.
Limitations
Despite targeted recruitment efforts, older adults comprised only about one-third of our total sample. The lack of older adults can partially be attributed to higher attrition rates resulting from an increased susceptibility to simulator sickness in this group. To correct for our unbalanced sample, we randomly selected a group of younger adults within each dose condition to produce the current sample of 72 moderate drinkers. As a result of our reduced sample, we were unable to perform meaningful analyses of sex on driving performance, a particularly relevant issue in light of a recent finding which observed a greater susceptibility to age-related driving impairments among women (Yan et al. 2007 ).
The notable variability in the effects of acute alcohol on performance and subjective intoxication among the general population (Fillmore and Vogel-Sprott 1998; Tolentino et al. 2011 ) represents a potential limitation. However, we believe our strict selection criteria and control of potentially confounding pharmacokinetic variables mitigate this concern by reducing potential sources of variability within groups. In addition, our measure of quantity and frequency of alcohol consumption (i.e., QFI) and subjective ratings of intoxication prior to task performance did not differ between the three dose conditions or two age groups.
Finally, it is important to acknowledge the limitations of driving simulators in predicting real-world driving performance and crash risk. Due to a lack of nonvisual sensory feedback and altered control sensitivity (e.g., steering wheel and brake), the simulated experience is quite different from actual driving. In addition, our analysis focused on behavioral measures associated with real-world safe driving (Lew et al. 2005; Shechtman et al. 2009 ) rather than actual simulator crash events as the brevity and simplicity of our driving scenario did not allow for this outcome. As a result, despite evidence supporting the external validity of certain simulated driving measures, caution should be applied when interpreting our driving simulator data and its ability to predict actual traffic events.
Conclusion
In addition to confirming previously observed age-related driving impairments, these data suggest that certain driving behaviors of older adults may be more susceptible to the effects of moderate alcohol doses than those of younger adults. While many of the interactions reported are subtle, they are consistent with a growing body of literature suggesting a differential age effect of alcohol consumption (Gilbertson et al. 2009; Lewis et al. 2013; Sklar et al. 2012) . Furthermore, the fact that these effects were observed despite the relative simplicity and brevity of the driving task speaks to the stability of this interaction. By highlighting potential risks associated with individual episodes of moderate consumption, these findings add an important perspective to the literature documenting the health benefits in older adults associated with a moderate drinking lifestyle (Balsa et al. 2008; Djousse et al. 2009 ). Unfortunately, the subtle change in the effects of alcohol on performance over time may lead older adults to ignore these risks as they are unlikely to have experienced significant consequences or impairment resulting from this level of consumption at earlier points in their lives.
Due to the understudied nature of this question and its potential impact on a growing percentage of the population, further investigation is needed. For example, because the complexity of the driving scenario differentially impacts the performance of older and younger adults (Bunce et al. 2012) , increasing the cognitive demands of the driving task is likely to affect our observed relationship between age and alcohol variables. Sex differences in the effects of alcohol consumption and aging also merit investigation, particularly within the driving literature where they have received little attention to date.
